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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed July 27, 2007 have been fully considered but they are 
not persuasive. 

2. In response to applicant's arguments that the drawings and specification show 
the recited frequency acquisition loop (see pages 11 and 12), the Examiner respectfully 
disagrees with the applicant. The applicant points out that Figure 5 shows a frequency 
acquisition loop that maintains a "frequency between an extracted clock signal and a 
binary signal." Based on the Examiner's understanding of the description on page 8, 
line 8 - page 9, line 33, the frequency acquisition loop is comprised of the phase and 
frequency detector (505), charge pump (535), oscillator (515) and divider (525) in Figure 
5. Since this loop does not receive the binary signal (i.e. data 565) as an input to the 
phase and frequency detector (505), it does not appear that the loop maintains a 
relationship between the frequency of the binary signal and the frequency of the 
extracted clock signal, as recited in the claims. Since the extracted clock signal and the 
reference clock are provided as inputs to the phase and frequency detector (505), the 
frequency acquisition loop is maintaining a frequency relationship between these two 
input signals. Page 9, lines 25-31 also describes a frequency lock detector that 
determines the frequency difference between the extracted clock and the reference 
clock which appear to correspond to the limitations recited in claims 6 and 23. 
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Furthermore, although Figure 4 shows a clock and data recovery circuit 420 that 
maintains "a frequency between an extracted clock 430 and a binary signal D3" (see 
page 1 1 of the remarks), the drawings do not show the recited frequency acquisition 
loop for maintaining "a fixed relationship between a frequency of the binary signal and 
the frequency of the extracted clock signal." Therefore, the objections to the drawings 
and specification are not withdrawn. 

As indicated by the Examiner in the Office Action of May 9, 2007, these 
objections may be overcome by amending "frequency of the binary signal" to "frequency 
of a reference signal in claims 5, 6, 18, 19, 22, 23, 25 and 26. 

3. In response to applicants argument that page 7, lines 24-30 describes how the 
equalization coefficient is modified (see page 13), the detailed description mentions 
adjusting the equalization coefficient but it does not disclose how the coefficient is 
modified to synchronize the frequencies (as recited in claim 25). Therefore, one of 
ordinary skill in the art is unable to make and/or use the invention and the rejection 
under 35 USC 112, 1 st paragraph is not withdrawn. 

4. In response to applicants argument that Tomita does not generate an extracted 
clock signal from the equalized data as recited in claims 1 and 21 (see pages 14-15), 
Figures 1 and 3 of Tomita show generating a clock signal from a signal (e.g. RD) that 
has been filtered via feed forward filter 21 and/or feedback filter (25). Since the filtered 
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signal is "equalized," Tomita discloses generating an extracted clock signal from 
equalized data. Therefore, the rejection is not withdrawn. 

5. In response to applicant's argument that the equalized data is not received by the 
clock and data recovery circuit as recited in claim 3 (see page 15), the admitted prior in 
Figure 3 of the present application discloses the claimed decision feedback equalizer 
whereas Tomita discloses the generation of a clock signal from the equalized/binary 
signal. The combination of the admitted prior art and Tomita discloses the claimed 
invention of claim 3. Therefore, the rejection is not withdrawn. 

6. In response to applicant's argument that the admitted prior art is improperly 
applied to claims 5 and 22 (see page 15), the applicant admits that the clock and data 
recovery circuit in Figure 5 is "conventional" (see page 16, line 4). Therefore, assuming 
the frequency acquisition loop is maintaining a fixed frequency relationship between the 
extracted clock signal and a reference signal . Figure 5 of the present application 
discloses the frequency acquisition loop and phase lock loop and the rejection is not 
withdrawn. 

7. In response to applicant's argument that Kim does not disclose adjusting a 
frequency or phase of an extracted clock signal (see page 16), Figure 1 of Kim shows 
an extracted clock signal (INTCK) and Figures 2 and 3 show the adjustment of the 
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frequency and phase of INTCK. Therefore, the cited references in combination disclose 
the claimed invention and the rejection is not withdrawn. 

Drawings 

8. The drawings were received on July 27, 2007. These drawings are acceptable. 

9. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the frequency 
acquisition loop that adjusts the frequency between the extracted clock signal and the 
binary signal (see claims 5, 6, 18, 19, 22, 23, 25 and 26) must be shown or the 
feature(s) canceled from the claim(s). In Figure 5, the loop that includes the phase and 
frequency detector 505 seems to adjusting the frequency between the extracted clock 
signal and a reference clock, not the binary signal (i.e. "Data"). (See also, page 8, lines 
14-25) No new matter should be entered. 

This objection may be overcome by amending "frequency of the binary signal" to 
"frequency of a reference signal in claims 5, 6, 18, 19, 22, 23, 25 and 26. (See the 
Claim Objections below) 

10. Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
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number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 



Specification 

1 1 . Corresponding to the drawing objection above, the disclosure is objected to 
because the detailed description does not describe a frequency acquisition loop that 
maintains the frequency between the extracted clock signal and the binary signal (see 
claims 5, 6, 18, 19, 22, 23, 25 and 26. If the claims are amended to use the frequency 
acquisition loop to maintain the frequency between the extracted clock signal and a 
reference signal (see the Claim Objections below), this objection will be withdrawn. 
Appropriate correction/clarification is required. 
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Claim Objections 

12. Claims 5, 6, 18, 19, 22, 23, 25 and 26 are objected to because of the following 
informalities: 

a. in claim 5, line 5; claim 18, lines 4-5; claim 22, line 2; and claim 25, lines 
2-3, "the binary signal" should be " a reference signal"; and 

b. in claim 6, line 4; claim 19, line 4; claim 23, line 4; and claim 26, line 3, 
"the binary signal" should be "the reference signal." 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

13. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

14. Claims 7, 25, 26 and 28 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the enablement requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to enable one skilled in 
the art to which it pertains, or with which it is most nearly connected, to make and/or use 
the invention. 

15. With regard to claim 7, the detailed description does not describe how the 
equalization coefficient changes during each iteration to synchronize the clock and data 
recovery circuit with the frequency of the equalized data. For example, does the value 
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of the equalization coefficient increase or decrease and under what conditions does it 
increase and/or decrease? 

16. With regard to claims 25 and 26, the detailed description does not describe how 
the equalization coefficient is modified to synchronize the frequencies of the extracted 
clock signal and the binary signal, as recited in claim 25. Based on Figure 5, the 
synchronization does not seem related to or affected by the equalization coefficient. For 
example, does the value of the equalization coefficient increase or decrease and under 
what conditions does it increase and/or decrease? 

17. Dependent claim 26 is rejected for the same reason as claim 25. 

1 8. With regard to claim 28, the detailed description does not describe how the 
equalization coefficient is adjusted based on the frequency difference exceeding the 
threshold. For example, does the value of the equalization coefficient increase or 
decrease and how much does the coefficient value change? 

19. Claims 8 and 20 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The specification, as originally filed, does not 
describe a multiplier that is configured to vary the equalization coefficient as recited in 
claim 8, lines 5-6 and claim 20, lines 2-3. Although specification, as originally filed, 
describes varying the value of the equalization coefficient, it does not describe the 
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multiplier as performing this function. The multiplier applies the variable equalization 
coefficient but it does not change or adjust it. Therefore, claims 8 and 20 do not 
comply with the written description requirement of 35 U.S.C. 112, first paragraph. 

Claim Rejections ■ 35 USC § 103 

20. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

21. Claims 1-5, 17, 18, 21, 22 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art in the present application in view of Tomita (US 
Patent No. 6,931,088 B1 cited in the Office Action mailed May 9, 2007). 

22. With regard to claims 1-4 and 21 , the admitted prior art in the present application 
discloses the claimed invention (see Figure 3; page 1, lines 23-33; and page 3, lines 7- 
27) except for generating the extracted clock signal from the equalized data. 

Tomita discloses using an equalized signal to generate the clock for the retimer. 
(See Figures 1 and 3) It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of Tomita and the admitted 
prior art in order to accurately synchronize the clock signal and recovered signal. 

23. With regard to claim 17, the admitted prior art in the present application discloses 
the claimed invention (see Figures 2 and 3; page 1, lines 23-33; and page 3, lines 7-27) 
except the clock and data recovery circuit generating the extracted clock signal from the 
binary signal. 
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Figure 1 of Tomita discloses using a binary signal (S4) to generate a clock for the 
retimer. (See column 1 , line 63 - column 2, line 10) It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to combine the teachings 
of Tomita and the admitted prior art in order to accurately synchronize the clock signal 
and binary signal. 

24. With regard to claims 5, 18 and 22, assuming that the frequency acquisition loop 
maintains a relationship between the frequency of the extracted clock signal and a 
reference signal (i.e. the claims language is amended to be consistent with the detailed 
description of Figure 5), the admitted prior art in the present application in view of 
Tomita discloses the claimed invention. Figure 5 discloses a "conventional clock and 
data recovery circuit" (see page 7, lines 29-30) with a frequency acquisition loop and a 
phase acquisition loop. 

25. With regard to claim 24, the admitted prior art in the present application in view of 
Tomita discloses the claimed invention since it is implicit/inherent that an equalization 
coefficient must be applied to the decision feedback equalizer upon startup. 

26. Claims 5, 6, 18, 19, 22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the admitted prior art in view of Tomita as applied to claims 3 and 21 , 
respectively, above, and further in view of Kim et al. (US Patent No. 6,670,853 B2 cited 
in the Office Action mailed May 9, 2007). These rejections apply to claims 5, 6, 22 and 
23 as recited (i.e. assuming that the drawings and specification are amended to be 
consistent with the claims language). 
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27. With regard to claims 5, 1 8 and 22, the admitted prior art in view of Tomita 
discloses the claimed invention except for (a) a frequency acquisition loop for 
maintaining a relationship between the frequency of the extracted clock signal and the 
frequency of the binary signal; and (b) a phase acquisition loop for maintaining a 
relationship between the phase of the extracted clock signal and the phase of the binary 
signal. 

Figure 1 of Kim et al. discloses a frequency acquisition loop (110) and a phase 
acquisition loop (130). (See also column 1, lines 20-26 and column 3, lines 46-67) It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teachings of Kim et al. with that of the admitted prior art in view of 
Tomita in order to reduce jitter and locking time. (See Kim et al., column 3, lines 19-21) 

28. With regard to claims 6, 19 and 23, the admitted prior art in view of Tomita and 
Kim et al. also discloses a lock detector. (See 120 in Figure 1 of Kim et al.) 

29. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over the 
admitted prior art in view of Tomita and Kim et al., as applied to claim 6 above, and 
further in view of Lin et al. (US Pub. No. 2004/0120422 A1) wherein the Examiner 
assumes that the multiplier is applying a variable equalizer coefficient. (See the 
rejection of claim 8 under 35 U.S.C. 112, first paragraph above) The references, as 
applied to claim 6, disclose the claimed invention including a decision feedback 
equalizer comprising a multiplier coupled to the retimer wherein the multiplier applies an 
equalization coefficient to generate the equalized feedback signal. (See Figures 2 and 



Application/Control Number: 10/774,965 Page 12 

Art Unit: 2611 

3 of the present application) However, the references, as applied to claim 6, do not 
teach varying the equalization coefficient based on a level of inter-symbol interference 
in the received data. 

Since Lin et al. teaches adjusting equalization coefficients to remove inter-symbol 
interference (see paragraph [0012]), it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to adjust the equalization coefficient in the 
circuit disclosed by the references, as applied to claim 6, based on the level of inter- 
symbol interference in order to improve the accuracy of data recovery. 

30. Claims 20 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the references, as applied to claims 19 and 1, respectively, above, and further in 
view of Welland et al. (US Patent No. 5,786,951). The references, as applied to claims 
19 and 1, respectively, above, disclose the claimed invention including a decision 
feedback equalizer comprising a multiplier configured to scale the recovered equalized 
signal. (See 270 and 300 in Figures 2 and 3, respectively, of the present application) 
However, the references do not teach an equalization coefficient based on a bit error 
rate of the received data. 

Welland et al. discloses adjusting tap coefficients based on performance data to 
meet bit error rate criteria. (See column 4, lines 16-24) It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to adjust the 
equalization coefficient in the circuit disclosed by the references, as applied to claims 19 



Application/Control Number: 10/774,965 Page 13 

Art Unit: 2611 

and 1 , respectively, above, based on performance data such as bit error rate in order to 
improve the accuracy/reliability of the recovered data. 

Terminal Disclaimer 

31 . The terminal disclaimer filed on July 27, 2007 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of 
the full statutory term of any patent granted on pending Application Number 10/774,725 
has been reviewed and is accepted. The terminal disclaimer has been recorded. 

Conclusion 

32. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Betsy L. Deppe whose telephone number is (571) 272- 
3054. The examiner can normally be reached on Monday, Wednesday and Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
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Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Betsy L. Deppe 
Primary Examiner 
Art Unit 2611 
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